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CEC Expansion after Cryopreservation 



2.6&t06 
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HFVIIl/SQ/egfp, HF8SQgfp.gp, original HB- with B-domain SO insert based 
on Lind et al, Eur J Biochem, 232, p21 primer sequence, containing eGFP 
protein sequence$ 

ATGCAAAT AG AG CTCTC CACCTGCTTCTTTCTGTGCCTTTTGCGAT 
TCTGCTTT 

AGTGCCACCAGAAGATACTACCTGGGTGCAGTGGAACTGTCATGG 
GACTATATGCAAAGTGA 

TCTCGGTGAGCTGCCTGTGGACGCAAGATTTCCTCCTAGAGTGCC 
AAAATCTTTTCCATTCAA 
CACCTCAGTCGTGTACAAAAAGACTCTG^ 
CACCTTTTCAACATCGC 

TAAGCCAAGGCCACCCTGGATGGGTCTGCTAGGTCCTACCATCCA 
GGCTGAGGTTTATGATAC 

AGTGGTCATTACACTTAAGAACATGG CITCCCATCCTGTCAGTCTT 

CATGCTGTTGGTGTATCC 

TACTGGAAAGCTTCTG&GGGAGCTG^ 

CAAAGGGAGAAAGAAGA 

TGATAAAGTCTTCCCTGGTGGAAGCC^ 

CTGAAAGAGAATGGTCC 

AATGGCCTCTGACCCACTGTGCCTTACCTACTCATATCTT^ 
GTGGACCTGGTAAAAGA 

CTTGAATTCAGGCOTCATTGGAGCCCTACTAGTATG 
GAGTCTGGCCAAGGAAA 

AGACACAGACCTTGCACAAATTTATACTACTTTTTC 
TGAAGGGAAAAGTTGGC 

ACTCAGAAACAAAGAACTCCTTGATGCAGGATAGGGATGCTGCAT 
CTGCTCGGGCCTGGCCT 

AAAATGCACACAGTCAATGGTTATGTAAAC^GGTCTCTGCCAGGT 
CTGATTGGATGCCACAG 

GAAATCAGTCTATTGGCATGTGATTGGAATGGGCA 
AGTG CACTCAAT ATTCCT 

CGAAGGTCAGACATTTCTTGTGAGGAACCATCGCCAGGCGTCCCT 
GGAAATCTCG CCAATAAC 
TTTCCTTACTGCTCAAACACTCTO 
CTGTTTTGTCATATCTCT 

TCCCACCAACATGATGGCATGGAAGCITATGTCAAACT 
TGTCCAGAGGAACCCCA 

ACTACGAATGAAAAATAATGAAGAAGCGGAAGACTATGATGATGA 
TCTTACTGATTCTGAAA 

TGGATGTGGTCAGGTTTGATGATGACAACTCTCCTTCC^ 
AATTCG CTCAGTTGCCA 

AGAAGCATCCTAAAACTTGGGTACATTACATTGCTGCTGAAGAGG 
AGGACTGGGACTATGCT 

CCCTTAGTCCTCGCCCCCGATGACAGAAGTTATAAAAGTCAATATT 
TGAACAATGGCCCTCAG 

CGGATTGGTAGGAAGTACAAAAAAGTCCGATTTATGGCATACACA 
GATGAAACCTTTAAGAC 

TCGTGAAGCTATTCAGCATGAATCAGGAATCTTGGGACCTTTAC^ 
TATGGGGAAGTTGGAGA 

CACACTGTTG ATTATATTTAAG AATCAAG CAAGCAG AC CATATAA 
CATCTACCCTCACGGAAT 

CACTGATGTCCGTCCTTTGTATTCAAGGAGATTACCAAAAGGTGTA 
AAACATTTGAAGGATTT 

TCCAATTCTGCCAGGAGAAATATTCAAATATAAATGGACAGTGAC 
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TGTAGAAGATGGGCCAA ^..^n^,-^ 
CTAAATCAGATCCTCGGTGCCTCACCCGCTATTACTCTAGTTTCGT 

T AAT ATGG AG AG AG AT C 

TAGCTTCAGGACrrCATTGGCCCTCTCCTCATCTGCTACAAAG^ 

TGTAGATCAAAGAGGAA 

ACCAGATAATGTCAGACAAGAGGAATGTCATCCTGTTTT 

TGATGAGAACCGAAGCT 

GGTACCTCACAGAGAATATACAACGCTTTCTCCCCAATCCAGCTC 

GAGTGCAG CTTGAGG ATC 

CAGAGTTCCAAGCCTCCAACATCATGCACAGCATCAATGGCTATG 

TTTTTGATAGTTTGCAGT 

TGTCAGTTTGTTTG CATG AGGTGG CATACTGGTACATTCTAAGCAT 
TGGAGCACAGACTGACT 

TCCTTTCTGTCTTCTTCTCTGGATATACCTTCAAACACAA 
TATGAAGACACACTCAC 

CCTATTCCCATTCTCAC^AGAAACTGTCTTCATGTCGATGGAAAAC 
CCAGGTCTATGGATTCT 

GGGGTGCCACAACTCAGACTTTCGGAA CGCCTT 

actgaaggtttctagttg 

tgacaagaacactggtgattattacgaggacagttatc 

ttcagcatacttgctgag 

taaaaacaatgccattgaacctagg 

agcttctctcagaatatggtgagcaagggcgaggagc 

tgttcaccgg ggtggtgccc 

atcctogtcg agctggacgg cgacgtaaac ggccacaagt 
tcagcgtgtc cggcgagggc 

gagggcgatg ccacctacgg caagctgacc ctgaagttca 
tctgcaccac cggcaagctg 

cccgtgccct ggcccaccct cgtgaccacc ctgacctacg 
gcgtgcagtg cttcagccgc 

TACCCCGACC ACATGAAGCA GCACGACTTC TTCAAGTCCG 
CCATGCCCGA aggctacgtc 

CAGGAGCGCA CCATCTTCTT CAAGGACGAC GGCAACTACA 
AGACCCGCGC CGAGGTGAAG 

TTCGAGGGCG ACACCCTGGT GAACCGCATC GAGCTGAAGG 
GCATCGACTT CAAGGAGGAC 

GGCAACATCC TGGGGCACAA GCTGGAGTAC AACTACAACA 
GCCACAACGT CTATATCATG 

GCCGACAAGC AGAAGAACGG CATCAAGGTG AACTTCAAGA 
TCCGCCACAA CATCGAGGAC 

GGCAGCGTGC AGCTCGCCGA CCACTACCAG CAGAACACCC 
CCATCGGCGA CGGCCCCGTG 

CTGCTGCCCG ACAACCACTA CCTGAGCACC CAGTCCGCCC 
TGAGCAAAGA CCCCAACGAG 

AAGCGCGATC ACATGGTCCT GCTGGAGTTC GTGACCGCCG 
CCGGGATCAC TCTCGGCATG 

GACGAGCTGT ACAAGTATCCACCAGTCTTGAAACGCCATCAACGG 
GAAATAACTCGTACTACTCT 

TCAGT GAG AT CAAG AGG » » „ 

AAATTGACTATGATGATACCATATCAGTTGAAATGAAGAAGGAAG 

ATTTTGACATTTATGATG 

AGGATGAAAATCAGAGCCCCCGCAGCTTTCAAAAGAAAACACGAC 

ACTATTTT ATTG CTG CA 

GTGGAGAGGCTCTGGGATTATGGGATGAGTAGCTCCCCACATGTT 
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CTAAGAAACAGGGCTCA 

GAGTGGCAGTGTCCCTCAGTTCAAGAAAGTTGTTTTCCAGGAATW 
ACTGATGGCTCCTTTAC 

TCAG C CCITAT ACCGTGG AGAA.CTAAATGAACATTTGGG ACTC CT 
GGGGCCATATATAAGAG 

CAGAAGTTGAAGATAATATCATGGTAACTTTCAGAAATCAGGCCT 
CTCGTCCCTATTCCTTCT 
ATTCTAGCClTATrrCTTATGAGGAAGAT^ 
AACCTAGAAAAAACTTT 

GTCAAGCCrAATGAAACCAAAACTTACTTTTGG^ 
CATATGGCACC CACTAA 

AGATGAGTTTGACTGCAAAGCCTGGGCOTATTO 
CTGGAAAAAGATGTGCA 

CTCAGOCCTGATTGOACCCCTTCTGGTCTGCCACACTAA 
AACCCTGCTCATGGGAG 

ACAAGTGACAGTACAGGAATTTG CTCTGTTTTTCACCATCTTTGAT 
GAGACCAAAAGCTGGTA 

CT1X!ACTGAAAATATGGAAAGAAACTGCAGGG CTCCCTGCAATAT 
CCAGATGGAAGATCCCA 

CTTTTAAAGAGAATTATCGCTTCCATGCAATCAATG^ 
GGATACACTACCTGGCT 

TAGTAATGG CTCAGGATCAAAGGATTCGATGGTATCTG CTCAGCA 

TGGGCAGCAATGAAAAC 

ATC CATTCTATTCATTTCAGTGGAC^ 

AAGAGGAGTATAAAATG 

GCACTCTACAATCTCTATCCAGGTCTTTTO 

TACCATCCAAAGCTGGA 

ATTTG^CGGGTGGAATGCCTTATTGGCGAGCATCTACATG CTGGG 
ATGAGCACACTTTTTCTG 
GTGTACAGCAATAAGTGTC&GACTCCCCT^ 
CACATTAGAGATTTTCAG 

ATTACAGCTTCAGGACAATATGGACAGTGGGCCCCAAAGC^^ 
AGACTTCATTATTCCGG 

ATCAATCAATGCCTGGAGCACCAAGGAGCCL*rrrrC'l"l'GGATCAA 
GGTGGATCTGTTGGCACC 

AATGATTATTCACGGCATCAAGACCCAGGGTGCCCGTCAGAAGTT 
CTCCAGCCTCTACATCTC 

TCAGTTTATCATCATGTATAGTCTITGATGXKxAA 
TATCGAGGAAATTCCAC 
TGGAACCTTAATGGTCITCTTTGGCAATC 
AAACACAATATTTTTAA 

CCCTCCAATTATTGCTCGATACATCCGTTTGCACCCAACTCATTAT 
AGCATTCGCAGCACTCTT 

CG CATGGAGTIXIATGGGCTGTGATTTAAATAGTTG CAGCATGC CA 
TTGGGAATGGAGAGTAA 

AGCAATATCAGATGCACAGATTACTGCTTGOT 
ATGTTTGCCACCTGGTC 

TCCTTCAAAAGCTCGACTTCACCTCCAAGGGAGGAGTAATGCCTG 
GAGACCTCAGGTGAATA 

ATCCAAAAGAGTGGCTGCAAGTGGACTTCCAGAAGACAATC 
TCACAGGAGTAACTACT 

CAGGGAGTAAAATCTCTGCTTACCAGCATGTATGTGAAGGAGTTC 
CTCATCTCCAGCAGTCAA 

GATGGCCATCAGTGGACTCTC , 1"1 ,, 1"1'ITCAGAATGGCAAAGTAAAG 
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GTTTTTCAGGGAAATCAA 

GACTCCTTCACACCTGTGGTGAACTCTCTAGACCCACCGTTACTGA 

CTCGCTACCTTCGAATT 

CACCCCCAGAGTTGGGTGCACCAGATTGCCCTGAGGATGGAGGTT 

CTGGGCTGCGAGGCACA 
GGACCTCTACTGA* 
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HSQRENSO 



GAATT CCGGAATTCCAGCTTG CTGTGGAATGTGTG T CAGTTAGGGTGTGGAAAG T CCCC AGG 

CTCCC C AG CAGG C AGAAGTATGCAAAGCATGCATCTCAAT TAGTCAGCAACC AGGTGTG G AAAG 

T C C CCAGGCTCCCC AGC AGGCAG AAGTATGCAAAGCATG CATCTCAATTAGT CAGCAACCATAG 

TCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCA 

TGG CTGACTAATTTTTTTTATTT ATGCAGAGGC CG AGGCCGCCTCGG CCTCTG AGCTATTCCAG 

AAGTAGTG AGG AGGCTTTTTTGG AGGGGT CCTC CTC GTATAGAAACTCGGACCACTCTG AGACG 

AAGGCTCGCGTCCAGGCCAGCACGAAGGAGGCTAAGTGGGAGGGGTAGCGGTCGTTGTCCACTA 

GGGGGTCCACTCGCTCCAGGGTGTGAAGACACATGTCGCCCTCTTCGGCATCAAGGAAGGTGAT 

TGGTTTATAGGTGTAGGCCACGTGACCGGGTGTTCCTGAAGGGGGGGTATAAAAGGGGGTGGGG 

GCGCGTTCGTCCTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCGGTT 

GAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGG 

TACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAACCTCTCGAGCCAC 

C 

ATGCAAATAGAGCTCTCCACCTGCTTCTTTCTGTGCCTTTTGCGATTCTGCTTTAGTGCCACCA 
GAAGATACTACCTGGGTGCAGTGGAACTGTCATGGGACTATATGCAAAGTGATCTCGGTGAGCT 
GCCTGTGGACGCAAGATTTCCTCCTAGAGTGCCAAAATCTTTTCCATTCAACACCTCAGTCGTG 
TACAAAAAGACTCTGTTTGTAGAATTCACGGTTCACCTTTTCAACATCGCTAAGCCAAGGCCAC 
CCTGGATGGGTCTGCTAGGTCCTACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTACACT 
TAAGAACATGGCTTCCCATCCTGTCAGTCTO^ 

G AGGG AGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAAG ATG ATAAAGTCTTC C CTG 
GTGG AAGCCATACAT ATGTCTGGCAGGTCCTGAAAGAGAATGGT CCAATGG CCTCTGACCC ACT 
GTGCCTTACCTACTCATATCTTTCTCATGTGGACCTGGTAAAAGACTTGAATTCAGGCCTCATT 
GGAGCCCTACTAGTATGTAGAGAAGGGAGTCTGGCCAAGGAAAAGACACAGACCTTGCACAAAT 
TTATACTAC TTTTTGCTGTATTTGATGAAGGG AAAAGTTGGC ACTCAGAAACAAAGAACTC CTT 
GATGCAGGATAGGGATGCTGCATCTGCTCGGGCCTGGCCTAAAATGCACACAGTCAATGGTTAT 
GTAAACAGGTCTCTGCCAGGTCTGATTGGATGCCACAGGAAATCAGTCTATTGGCATGTGATTG 
GAATGGGCACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGAA 
CC^TCGCCAGGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATG 
GACCTTGGAC AGTTTCTACTG TTTTGTCATATCTCTTC CCACCAACATGATGG C ATGGAAGCTT 
ATGTCAAAGTAGACAGCTGTCCAGAGGAACCCCAACTACGAATGAAAAATAATGAAGAAGCGGA 
AG ACTATG ATG ATGAT CTTACTGATTCTGAAATGGATG TGGTCAGGTTTGATGATGACAACTCT 
CCTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACTTGGGTACATTACATTG 
CTGCTGAAGAGGAGGACTGGGACTATGCTCCCTTAGTCCTCGCCCCCGATGACAGAAGTTATAA 
AAGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTCCGATTTATG 
GCATACACAGATGAAACCTTTAAGACTCGTGAAGCTATTCAGCATGAATCAGGAATCTTGGGAC 
CTTTACTTTATGGGGAAGTTGGAGACACACTG1TGATTATATTTAAGAATCAAGCAAGCAGACC 
ATATAACATCTACCCTCACGGAATCACTGATGTCCGTCCTTTGTATTCAAGGAGATTACCAAAA 
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GGTGTAAAACATTTGAAGGATTTTCCAATTCTGCCAGGAGAAATATTCAAATATAAATGGACAG 
TGACTGTAGAAG ATGGG CCAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTTT 
CGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCTCCTCATCTGCTACAAAGAA 
TCTGTAGATCAAAGAGGAAACCAGATAATGTCAGACAAGAGGAATGTCATCCTGTTTTCTGTAT 
TTGATGAGAACCGAAGCTGGTACCTCACAGAGAATATACAACGCTTTCTCCCCAATCCAGCTGG 
AGTGCAGCTTGAGGATCCAGAGTTCCAAGCCTCCAACATCATGCACAGCATCAATGGCTATGTT 
TTTGATAGTTTGCAGTTGTCAGTTTGTTTGCATGAGGTGGCATACTGGTACATTCTAAGCATTG 
GAGCACAGACTGACTTCCTTTCTGTCTTCTTCTCTGGATATACCTTCAAACACAAAATGGTCTA 
TGAAGACACACTCACCCTATTCCCATTCTCAGGAGAAACTGTCTTCATGTCGATGGAAAACCCA 
GGTCTATGGATTCTGGGGTGCCACAACTCAGACTTTCGGAACAGAGGCATGACCGCCTTACTGA 
AGGTTTCTAGTTGTGACAAGAACACTGGTGATTATTACGAGGACAGTTATGAAGATATTTCAGC 
ATACTTGCTGAGTAAAAACAATGCCATTGAACCTAGGAGCTTCTCTCAGAATCCACCAGTCTTG 
AAACGCCATCAACGGGAAATAACTCGTACTACTCTTCAGTCAGATCAAGAGGAAATTGACTATG 
ATGATACCATATCAGTTGAAATGAAGAAGGAAGATTTTGACATTTATGATGAGGATGAAAATCA 
GAGCCCCCGCAGCTTTCAAAAGAAAACACGACACTATTTTATTGCTGCAGTGGAGAGGCTCTGG 
GATTATGGGATGAGTAGCTCCCCACATGTTCTAAGAAACAGGGCTCAGAGTGGCAGTGTCCCTC 
AGTTCAAGAAAGTTGTTTTCCAGGAATTTACTGATGGCTCCTTTACTCAGCCCTTATACCGTGG 
AGAACTAAATGAACATTTGGGACTCCTGGGGCCATATATAAGAGCAGAAGTTGAAGATAATATC 
ATGGTAACTTTCAGAAATCAGGCCTCTCGTCCCTATTCCTTCTATTCTAGCCTTATTTCTTATG 
AGGAAGATCAGAGGCAAGGAGCAGAACCTAGAAAAAACTTTGTCAAGCCTAATGAAACCAAAAC 
TTAC TTTTGG AAAGTG CAACATCATATGGCACC C AC TAAAGATG AGTTTG ACTG CAAAGCCTGG 
GCTTATTTCTCTGATGTTGACCTGGAAAAAGATGTGCACTCAGGCCTGATTGGACCCCTTCTGG 
TCTGCCACACTAACACACTGAACCCTGCTCATGGGAGACAAGTGACAGTACAGGAATTTGCTCT 
GTTTTTCACCATCTTTGATGAGACCAAAAGCTGGTACTTCACTGAAAATATGGAAAGAAACTGC 
AGGGCTCCCTGCAATATCCAGATGGAAGATCCCACTTTTAAAGAGAATTATCGCTTCCATGCAA 
TCAATGGCTACATAATGGATACACTACCTGGCTTAGTAATGGCTCAGGATCAAAGGATTCGATG 
GTATCTGCTCAGCATGGGCAGCAATGAAAACATCCATTCTATTCATTTCAGTGGACATGTGTTC 
ACTGTACGAAAAAAAGAGGAGTATAAAATGGCACTGTACAATCTCTATCCAGGTGTTTTTGAGA 
CAGTGGAAATGTTACCATCCAAAGCTGGAATTTGGCGGGTGGAATGCCTTATTGGCGAGCATCT 
ACATGCTGGGATGAGCACACTTTTTCTGGTGTACAGCAATAAGTGTCAGACTCCCCTGGGAATG 
GCTTCTGGACACATTAGAGATTTTCAGATTACAGCTTCAGGACAATATGGACAGTGGGCCCCAA 
AGCTGGCCAGACTTCATTATTCCGGATCAATCAATGCCTGGAGCACCAAGGAGCCCTTTTCTTG 
GATCAAGGTGGATCTGTTGGCACCAATGATTATTCACGGCATCAAGACCCAGGGTGCCCGTCAG 
AAGTTCTCCAGCCTCTACATCTCTC^GTTTATCATCATGTATAGTCTTGATGGGAAGAAGTGGC 
AGACTTATCGAGGAAATTCCACTGGAACCTTAAT^TCTTCT 

GATAAAACACAATArTTTTAACCCTCCAATTATTGCTCGATACATCCGTTTGCACCCAACTCAT 

TATAGCATTCGCAGCACTCTTCGCATGGAGTTGATGGGCTGTGATTTAAATAGTTGCAGCATGC 

CATTGGGAATGGAGAGTAAAGCAATATCAGATGCACAGATTACTGCTTCATCCTACTTTACCAA 

TATGTTTGCCACCTGGTCTCCTTCAAAAGCTCGACTTCACCTCCAAGGGAGGAGTAATGCCTGG 

AGACCTTC7VGGTGAATAATCCAAAAGAGTGGCTGCAAGTGGACTTCCAGAAGACAATGAAAGTCA 

CAGG AGT AACT ACTCAGGG AGTAAAAT CTCTGCTTACCAGC ATGT ATGTG AAGG AGTTCCTCAT 

CTCCAGCAGTCAAGATGGCCATCAGTGGACTCTCTTTTTTCAGAATGGCAAAGTAAAGGTTTTO 

CAGGGAAATCAAGACTCCTTCACACCTGTGGTGAACTCTCTAGACCCACCGTTACTGACTCGCT 

ACCTTCG AATTCACC CCCAG AGTTGGGTGCACCAGATTGCCCTGAGGATGGAGGTTCTGGGCTG C 

GAGG CACAGGACCT CTACTGA 

GG GCGGCCGCT GCAGCACCTGCCACTGCCGTCACCTCTCCCTCCTCAGCTCCAGGGCAGTGTCC 
CTCCCTGGCTTGCCTTCTACCTTTGTGCTAAATCCTAG CAGACACTGCCTTG AAGCCTCCTG AA 
TTAACTATCATCAGTCCTGCATTTCTTTGGTGGGGGGCCAGGAGGGTGCATCCAATTTAACTTA 
ACTCTTACCTATTTTCTGCAGCTGCTCCCAGATTACTCCTTCCTTCCAATATAACTAGGCAAAA 
AGAAGTGAGG AG AAACCTGC ATGAAAG CATTCTTCCCTG AAAAGTTAGG CCTCTCAG AGTC AC C 
ACTTCCTCTGTTGTAGAAAAACTATGTGATGAAACTTTGAAAAAGATATTTATGATGTTAACAT 
TTCAGGT TAAGCCTCAT ACGTTTAAAAT AAAACTC TCAGTTGTTTATTATCCTGATCAAGCATG 
GAACAAAGCATGTTTCAGGATCAGATCAATACAATCTTGGAGTCAAAAGGCAAATCATTTGGAC 
AATCTGCAAAATGGAGAGAATACAATAACTACTACAGTAAAGTCTGTTTCTGCTTCCTTACACA 
TAGATATAATTATGTTATTTAGTCATTATGAGGGGCACATTCTTATCTCCAAAACTAGCATTCT 
TAAACTGAGAATTATAGATGGGGTTCAAGAATCCCTAAGTCCCCTGAAATTATATAAGGCATTC 
TGTATAAATGCAAATGTGCATTTTTCTGACGAGTGTCCATAGATATGGGACATATGACGTGAGC 
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TCAGATCTTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAG 
ATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAA 
TTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTT 
TAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGAG 
TGTGAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAG 
AATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTA 
CACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTT 
ATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAG 
TGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGT 
TAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGT 
AGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAAT 
GCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCA 
CAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAA 
TGTATCTTATCATGTC TGGATCCTCTACGCCGGACGCATCGTGGCCGGCATC AC C GGCGCCACA 
GGTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCG 
GGCTCATGAGCGCTTGTTTCGGCGTGGGTATGGTGGCAGGCCCGTGGCCGGGGGACTGTTGGGC 
GCCATCTCCTTGCATGCACCATTCCTTGCGGCGGCGGTGCTCAACGGCCTCAACCTACTACTGG 
G CTGCTTC CTAATGCAGGAGTCGC ATAAGGGAGAG CGTCGAAATT CTC ATGTTTG ACAGCTTAT 
CATCGGCGCAGCACCATGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGA 
GGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTGGGGAG 
CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGG 
CTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCC 
CTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGAC 
TAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGCCGTAGTG 
AGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTTCACGCTGCCGCAAGCACTCAGGGC 
GCAAGGGCTGCTAAAGGAAGCGGAACACGTAGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCG 
GATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTA 
GCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACCGG 
AATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTT 
CTTGCCGCC^VAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCG 
TTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTAT 
TCGG CTATG ACTGGGCACAACAGACAAT CGGCTGCTCTGATGCCG CCGTGTTCCGGCTGTCAGC 
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGAC 
GAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTG 
TCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC 
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTT 
GATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGA 
TGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGA 
ACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGAT 
GCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGC 
TGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGG 
CGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATC 
GCCTTCTATCG CCTTCTTGACG AGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGAC CA 
AGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGC 
TTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGT 
TCTTCGCCCACCCCGGGCTCGATCCCCTCGCGAGTTGGTTCAGCTGCTGCCTGAGGCTGGACGA 
CCTCGCGGAGTTCTACCGGCAGTGCAAATCCGTCGGCATCCAGGAAACCAGCAGCGGCTATCCG 
CGCATCCATGCCCCCGAACTGCAGGAGTGGGGAGGCACGATGGCCGCTTTGGTCCCGGATCTTT 
GTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGAGAAACTACCTACAGAGATTTAAAGCT 
CTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGT 
ATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAA 
AACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTCAACATT 
CTACTCCTCGAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAG 
TTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGC^ 

GAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGC 
ATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTAT 
TAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAA 
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TATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTA 
CTTGCTTTAAAAAACCTC CCAC AC CTC CCCCTG AAC CTG AAACATAAAATG AATGCAATTGTTG 
TTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCAC 
AAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGGTATCTTA 
TCATGTCTGG ATCTCG ACCGAGCCCTTG AGAGCCTTC AACC C AGTCAG CTCC TTCCGGTGGGCG 
CGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGG 
TGCCGGCAGCGCTCTGGGTCATTTTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGATCGG 
CCTGTCGCTTGCGGTATTCGGAATCTTGCACGCCCTCGCTCAAGCCTTCGTCACTGGTCCCGCC 
ACCAAACGTTTCGGCGAGAAGCAGGCCATTATCGCCGGCATGGCGGCCGACGCGCTGGGCTACG 
TCTTGCTGGCGTTCGCGACGCGAGGCTGGATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGG 
CGGC ATCGGGATG CCCGCGTTGCAGGCCATG CTGTCCAGGC AGGTAGATG ACGACCATCAGGGA 
CAGCTTCAAGGATCGCTCGCGGCTCTTACCAGCCTAACTTCGATCACTGGACCGCTGATCGTCA 
CGGCGATTTATGCCGCCTCGGCGAGCACATGGAACGGGTTGGCATGGATTGtAGGCGCCGCCCT 
ATACCTTGTCTGCCTCCCCGCGTTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAATG 
GAAGCCGGCGGCACCTCGCTAACGGATTCACCACTCCAAGAATTGGAGCCAATCAATTCTTGCG 
GAGAACTGTGAATGCGCAAACCAACCCTTGGCAGAACATATCCATCGCGTCCGCCATCTCCAGC 
AGCCGCACGCGGCGCATCTCGGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGAC 
GAGCATCACAAAAATCG ACGCTCAAGTC AGAGGTGGC GAAAC CCG ACAGGACTATAAAG AT ACC 
AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATA 
CCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTACCTATCTC 
AGTTCGGTGTACCTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACC 
GCTGCGCCTT ATC CGGTAACTATCGTCTTG AGTCCAAC CCGGTAAGACACGACTTATCG C CACT 
GGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTG 
AAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGC 
CAGTTACC TT CGGAAAAAG AGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGG 
TGGTTTTTTTGTTTG CAAG C AGCAGATTACGCG CAG AAAAAAAGG ATCTCAAGAAGATC CTTTG 
ATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGA 
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTA 
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCA 
GCGAT CTGT CTATTT CGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATAC 
GGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCC 
AGATTTATCAGCAATAAACCAGCCAGCCAGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTA 
TCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATA 
GTTTGCGCAACGTTGTTGCCATTGCTGCAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC 
TTCATTCAGCTCCGG1TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAA 
GCGGTTAGCTCCTTCGGTCCTCCG ATCGTTGTCAGAAGTAAGTTGG CCG CAGTGTTATC ACTC A 
TGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGAC 
TGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCG 
GCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAAC 
GTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCAC 
TCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACA 
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCT 
TCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGA 
ATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAC 
GTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTC 
GTCTTCAA* 
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Morphology & fluorescence of PLE9 
transduced cells at day 53. 
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ELISA of FVIH in conditioned media from transfected cells 
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ELISA of FVin in conditioned media from transfected cells 



on 
O 

O 
<D 
> 

a 
o 



non-transfected cells - 
L pTracerHSQ 
2. pcF8G 
3. pcHSG + pTracerCMV 
4. HSQ/GFP/ReNeo 
5. HSQ/RcNco 4- pTraceiCMV 



— 



25 



50 



75 



— i 
100 



FVm activity (mU/ml) 




o 

m 
m 
irt 

o 
ry 

fU 

O 

in 
ro 
„p 
a 



MW 



non-transfected 
cells 



I 



